Pharmacokinetics of aniracetam and its metabolites in rat brain.
The pharmacokinetics of aniracetam (AP) and its main metabolites, 4-p-anisamidobutyric acid (ABA), 2-pyrrolidinone (PD) and p-anisic acid (AA), in 3 brain regions (cerebral cortex, hippocampus and thalamus) was investigated after single intravenous (i.v.) and oral administrations of AP to rats. AP, AA and PD were rapidly distributed into the 3 brain regions after i.v. administration of AP, but the amounts of AP were low. The concentrations of AP and AA in brain regions rapidly declined, whereas PD levels were higher and more sustained than those of AP and AA. ABA levels in the regions were below the detection limit. There were no significant differences in the distribution of these compounds in the 3 brain regions. The AUCbrain/AUCplasma ratio of PD was 53--55%, in contrast to the low ratio of AP (2.4--3.2%) and AA (3.9--4.2%). On oral administration of AP, the AUCbrain/AUCplasma ratio of PD was also higher than that of AA. When the transport of PD was tested using the in situ brain perfusion technique, it was clarified that PD was not transported across the blood-brain barrier (BBB) by a neutral amino acid carrier system. The high brain levels of PD and the low levels of AP suggest that the clinical efficacy of dosed AP may partly result from PD penetrating into the brain.